OBJECTIVES: To describe differences in hospice services for patients living at home, in nursing homes or in assisted living facilities, including the overall number and duration of visits by different hospice care providers across varying lengths of stay. DESIGN: Retrospective cohort study using hospice patient electronic medical record data. SETTING: Large, national hospice provider. PARTICIPANTS: Data from 32,605 hospice patients who received routine hospice care from 2009 to 2014 were analyzed. MEASUREMENTS: Descriptive statistics were calculated for utilization measures for each type of provider and by location of care. Frequency and duration of service contacts were standardized to a 1 week period and pairwise comparisons were used to detect differences in care provided between the three settings. RESULTS: Minimal differences were found in overall intensity of service contacts across settings, however, the mix of services were different for patients living at home versus nursing home versus assisted living facility. Overall, more nurse care was provided at the beginning and end of the hospice episode; intensity of aide care services was higher in the middle portion of the hospice episode. Nearly 43% of the sample had hospice stays less than 2 weeks and up to 20% had stays greater than 6 months. CONCLUSION: There are significant differences between characteristics of hospice patients in different settings, as well as the mix of services they receive. Medicare hospice payment methodology was revised starting in 2016. While the new payment structure is in greater alignment with the U shape distribution of services, it will be important to evaluate the impact of the new payment methodology on length of stay and mix of services by different providers across settings of care.
T he Medicare hospice benefit was created over 30 years ago with the dual intent to provide higher quality end-of-life care and to promote cost savings. Cost savings were hypothesized to accrue as patients chose to receive less intensive supportive services. Indeed, hospice care is associated with higher quality end-of-life care, including less burdensome treatments near the end of life and higher family satisfaction. [1] [2] [3] [4] [5] The impact of hospice on overall Medicare costs, however, is unclear. 1, [6] [7] [8] [9] Expenditures for hospice care have dramatically increased as use of the benefit has increased-in 2012, 47% of Medicare beneficiaries received hospice services prior to death. 10 In 2013, Medicare spent an estimated $15 billion on hospice, representing 420% growth over the past 13 years. 10, 11 Since its inception, Medicare has financed the hospice benefit for routine hospice care, which represents the vast majority of hospice care days, through a flat per diem rate -$159 in 2015. 11 Motivated by a U-shaped distribution of services across a hospice episode that seemed inconsistent with a flat per diem rate, as well as concerns that the payment structure incentivized recruitment of more stable patients, 10 Centers for Medicare and Medicaid Services changed the payment model for routine hospice care effective January 1, 2016. Hospices receive a higher level per diem payment for the first 60 days of a care episode and a lower rate for subsequent days. Following death, hospices may also bill for some skilled services delivered in the last 7 days of life. 11 Further hospice payment reforms are being considered, including changes to payments based on site of care. In addition to supporting patients with terminal conditions at home, many people receive hospice while living in nursing homes or assisted living facilities. Rates of nursing home hospice use more than doubled between 1999 and 2006. 12 Medicare payments for assisted living facilities have also been rising-doubling over a 5-year period, totaling $2.1 billion in 2012. 13 Previous research describes clinical differences among hospice patients in nursing home versus home settings, 12, 14, 15 as well as assisted living facilities versus home. 16 While it was included in the proposed hospice payment reform rule, 11 differences in level of payment by site of care (nursing home vs home) are not included in the final rule that took effect in 2016.
Previous research has also described differences in care provided by different disciplines over the course of a hospice episode. 18, 19 One recent analysis of hospice electronic medical record (EMR) data found that visits increased in the last week of life for all patients receiving routine hospice care, with a greater increase seen in patients at home versus nursing homes. 20 Another analysis of hospice EMR data examined the services provided in the first 8 days of a hospice stay and identified patient clinical and demographic characteristics associated with a higher intensity of services provided, however, nursing home and assisted living patients were excluded. 21 A deeper understanding of the differences in patient populations and in services delivered across settings, and over the course of hospice episodes, is key to informing current and future payment reform. Using the EMR system of a large national hospice, we describe patient and hospice episode characteristics, including the mix of services provided, for over 32,000 patients from 2009 to 2014. Through a description of hospice services provided to patients with all diagnoses who lived in nursing homes, assisted living facilities, or at home, this study can inform the debate around continued hospice payment reform, and provide benchmark data for evaluations of the newly implemented payment model.
METHODS
This study was approved by the Indiana University Purdue University-Indianapolis Institutional Review Board.
Sample
We obtained EMR data from a national for-profit provider of hospice services, operating 28 programs across 18 states. Patients included for analysis had been enrolled in hospice between January 1, 2009 and December 31, 2014 and were at least 18 years of age or older at admission (n = 72,839 hospice admissions). Patients could have multiple hospice episodes. We included only the patient's last episode of hospice care for analysis (n = 69,363). Since the focus on this analysis was on patients receiving routine hospice care, we kept only hospice admissions where 100% of the episode could be classified as routine hospice care (n = 32,679). Patients receiving continuous or higher level of care, or respite level of care, were excluded from the analysis, as they receive a different intensity of care and thus are a unique population in terms of visit frequency. Three sites of care were of interest: homes, nursing homes (skilled, non-skilled and long-term nursing facilities) and assisted living facilities (a facility where patients may receive custodial or supportive care services from formal caregivers). Patients receiving care at an inpatient hospice or hospital setting or who received care across sites were excluded from the analysis. For inclusion in the sample, 95% or more of the patient's hospice days had to occur at only one of these three sites (n = 32,605). Using the above selection criteria, we captured admission and service utilization data for 32,605 patient records during the above observation period. Admission data included variables such as age, gender, race, length of stay and primary diagnosis. Service utilization data included number of visits and minutes spent by hospice personnel (nurse (RN or LPN) , aide, music therapy, social work, chaplain and doctor) with the patient, as well as number of days the patient received hospice care.
Analysis
We calculated descriptive statistics for utilization measures for each discipline and site. Service contacts and service contact minutes were standardized to a weekly period by dividing by each subject's length of stay and then multiplying by 7. Distributions for utilization measures were generally right-skewed with a larger number of patients having a lower number of contacts and minutes. We made comparisons across sites using non-parametric tests including the Wilcoxon rank sum test (for two-group comparisons) and the Kruskal-Wallis test (for >2 group comparisons). Comparisons were also done for sub-groups of only patients with a primary hospice diagnosis of dementia and those with a primary diagnosis of cancer across sites, as these represent significant subsets of the population and are likely to have different clinical courses and needs near the end of life. To inform baseline visit intensity prior to the implementation of the new payment model, we also analyzed number of visits provided in the time periods ≤60 and >60 days.
We created graphs to examine intensity of utilization over the hospice episode. First, patients with five or more days of hospice care were used to aggregate utilization across an episode of hospice stay using five quintiles. Only stays of 5 days or greater were examined so that the stay could have a beginning period, middle and end. In order to examine intensity of services provided at the beginning and end of hospice stays, we created graphs that show average number of minutes spent with hospice patients in each of the first 30 days and each of the last 30 days of the hospice episode. All lengths of stay were included.
RESULTS
From 2009 to 2014, there were 32,605 patients who received only routine hospice-level care in one of the three settings. Of these, 15,869 spent at least 95% of the hospice episode in their homes, 10,962 were in nursing homes and 5,774 were in assisted living facilities (Table 1 ). There were multiple significant differences among the groupsnotably the mean length of stay for assisted living patients was the highest at 112 days (compared to 51 days for patients at home and 76 days for those in nursing homes) (P < .0001). The median length of stay for assisted living was 42 days compared to 17 days for patient home and 19 days for nursing home. While 11% of the overall sample had hospice stays greater than 6 months, 20% of those in assisted living who received hospice had stays over 6 months (P < .0001). About 27% of the overall sample spent a week or less on hospice and about 60% had hospice stays of 1 month or less. The overall population had a mean age of 79.8, but the assisted living group was older and more likely to be female and white. There were also dramatic differences in primary hospice diagnoses-over half of the patients at home were on hospice for cancer, but the most common diagnosis for those in nursing homes or assisted living facilities, representing nearly 1/3 in each group, was dementia. Notably, there were temporal trends in the hospice primary diagnoses over this time period for the entire sample; the proportion of non-cancer diagnoses, including cardiovascular and cerebrovascular disease, increased over time. Nearly 15% of all study patients were discharged alive from hospice (Table 1 ) (and results from earlier hospice stays of approximately 3,500 patients were not included in analyses). Patients discharged alive were slightly younger, had longer hospice stays (median of 60 vs 17 days) and were more likely to be Black (18.4% vs 15.2%) (results not shown).
Over the course of a hospice episode, patients had contact with professionals across multiple different disciplines (Table 2) . Given the observed variation in lengths of stay, we standardized the number of these service provider contacts to a weekly period. Overall, total contacts were statistically but not meaningfully different between the groups (mean of 7.5 visits for home per week, 7.4 for nursing home, 7.3 for assisted living facilities). Variation in type of contacts, however, can be appreciated when examining specific categories of hospice personnel. People *Chi-square used for categorical variables; Kruskal-Wallis non-parametric test used for continuous variables; P-values adjusted for multiple testing using false discovery rate method indicate overall difference across the three groups. Omnibus tests were all significant at the P < .0001 level. Pairwise comparisons were conducted and all tests were significant at the P < .01 level except for discharged alive between patient home and assisted living (P = .0243).
The number and distribution of individual hospice programs were similar across the three sites: patients from home were cared for by 28 different programs in 18 states; nursing home patients were cared for by 26 programs in 17 states; and assisted living patients were cared for by 26 programs in 18 states.
who lived in assisted living had a mean of 2.1 contacts per week with nurse aides, which was significantly higher than people living at home who had 1.5 contacts per week (P < .0001). Nursing services, however, were more frequent for patients living at home with about one additional visit per week. This pattern is also reflected in mean number of minutes spent per week-with nurse aides spending significantly more time with people in nursing homes and assisted living facilities (mean of 136 min/wk in each setting) compared to people living at home (mean of 94 min/wk). Nursing minutes per week for people living at home were higher than the other two settings (P < .0001). Contacts from physicians were low in each setting-only 20% of the entire sample had any contact with a hospice-employed physician. We conducted further analyses breaking hospice stays into ≤60 days and >60 days. The overall average number of minutes spent in a weekly period in the ≤60 day time was 508.4 versus 285.7 minutes in the >60 time period. Time spent by aides was higher in the >60 day period but nurse time was higher in the ≤60 day time-323.6 average minutes spent by nurses in a weekly period versus 115.6 minutes for weekly periods >60 days. This pattern is seen in each of the three settings of care (results not shown).
Examination of utilization across the hospice episode is visually represented in Figure 1 . Figure 1 shows the number of minutes spent by discipline among patients with lengths of stay of 5 days or more. A U-shaped pattern is seen for overall services provided as well as for nursing care. In contrast, intensity of aide services was the inversehigher in the middle portions of the hospice episode. Social work showed a slight increase in the second quintile while physician visits were consistently flat. Differences between settings were most apparent for nurse and aide time; nursing home received the lowest levels of nurse visit minutes. In Figure 2 , we show average number of minutes of services provided each day for the first 30 days and last 30 days of the hospice stays. The pattern of the U-shaped curve is evident, including an increase in services provided at the very end of life for patients in all settings and across varying lengths of stay. *Chi-square used for categorical variables; Kruskal-Wallis non-parametric test used for continuous variables; P-values adjusted for multiple testing using false discovery rate method indicate overall difference across the three groups. Omnibus tests were all significant at the P < .001 level. Pairwise comparisons were conducted and all tests were significant at the P < .01 level except for: (1) aide contact (yes/no) between patient home and nursing home (P = .0492); (2) aide contact (yes/no) between patient home and assisted living (P = .0137); (3) chaplain contact (yes/no) between nursing home and assisted living (P = .0229); (4) all disciplines number of contacts between nursing home and assisted living (P = .8213); (5) number of nurse contacts between nursing home and assisted living (P = .0102); (6) number of nurse minutes between nursing home and assisted living (P = .9634); and (7) number of social work minutes between nursing home and assisted living (P = .0408).
We performed further sub-group analyses, examining patterns for only patients with dementia or with cancer as primary hospice diagnoses. For cancer patients, overall service contacts were not statistically different, however, the mix of services (aide vs nurse vs chaplain) was different across settings. Nurse contact was highest in the patient home (4.5 visits per week) compared to assisted living (3.9) and nursing home (4.0). There remained statistically significant differences in total contact minutes per week for patient home versus nursing home, but the absolute differences were small (554 vs 514). For dementia patients, service contacts and minutes per week for all disciplines combined were statistically different across the three sites of care but did not have clinically significant differences. Mean overall total contact minutes spent by all disciplines were 445 min/wk for patients at home, 435 for nursing home and 464 for assisted living. Aide minutes were significantly higher for assisted living (148) versus the patient home (121) and versus the nursing home (113).
DISCUSSION
Questions about the best clinical and financial models to support end-of-life in different care settings remain [22] [23] [24] and will continue to be debated. These analyses focused on routine hospice care which accounts for about 94% of hospice days. 17 Our findings add to and update prior work demonstrating differences in the use of the hospice benefit across three care settings. Several findings merit further discussion. Overall, hospice patients cared for in different settings appear to receive similar numbers of visits per week from hospice providers, but with important differences in the type of providers delivering care. These patterns are seen in the overall analyses, as well as sub-group analyses focused on specific hospice diagnoses. While a U shaped curve is seen for overall intensity of services delivered in all settings, we report a more pronounced Ushape for the nursing home setting. Further, the U shaped pattern is strong and seen even across lengths of stay that extend well beyond 60 days. Aide care, in contrast, does not follow a U shaped pattern and is higher for nursing home and assisted living patients.
There are notable differences in the characteristics and utilization patterns of people who live at home versus a nursing home versus an assisted living setting while receiving hospice. Perhaps most striking are the differences in primary hospice diagnoses and length of stay. Difference in primary diagnosis across settings may explain in part the differences in length of stay and the mix of services provided. Patients who were living at home received more nursing visits, which could be expected to care for hospice patients with greater medical complexity. Patients in nursing homes or assisted living facilities received more nurse aide care-potentially appropriate for hospice patients in the final stages of dementia. These observational data may reflect the reality that different care settings target different populations and the diverse needs of the patients dictate variations in type and level of providers. Because personnel costs for aides are lower than for nurses, the costs of providing care may differ based on the mix of services needed. 25 The U shaped pattern of hospice care has been well described over the past few decades. 18, 25 Consistent with prior research, we found this pattern for overall service contacts and for the dominant category of service providers-nurses. Aide care, however, followed the opposite pattern-highest in the middle part of the hospice episode of care. This finding may reflect a relatively medically stable period of time near the end of life for some patients-after initial assessments and stabilization, aides are able to provide support for the patient care needs. We did observe, even with hospice stays longer than 6 months, an increase in services provided at the very end of life. While this sample of hospice patients was large and nationally representative, it is derived from one provider whose practices may differ from other hospice providers, which may limit generalizability. We are unable to account for care provided by formal or informal caregivers outside of the hospice provider for any setting of care, i.e., family caregivers or nursing home staff. Only one hospice stay was included per patient in the reported results, excluding approximately 3,500 records that represented patients with multiple hospice stays. In sensitivity analyses including these records, our findings remain robust.
In these analyses, about 11% overall and as high as 20% for the assisted living group had lengths of stay greater than 6 months. At the other end of the spectrum, however, nearly 43% of the sample had stays of 2 weeks or less. It is not clear how the re-designed payment structure will impact lengths of stay or mix and timing of services provided. Hospice payment reform should incentivize appropriate, timely enrollment of patients near the end of life. Intensity of services provided should match palliative care needs of patients. Studies are needed to examine the impact of this change in payment structure on the delivery of services and on patient outcomes. 26 
CONCLUSION
Patients who live in different settings and have different diagnoses require tailored plans of care from hospice providers. Concerns have been raised that hospices may be providing less care to patients in long term care settings. These analyses demonstrate minimal differences in overall number or intensity of visits provided to patients in home versus nursing home versus assisted living settings, but lend support to earlier studies that found that a different mix of services is provided to these populations. We found that nurses have the most frequent contact with patients in all settings; nurses spend more time with patients at home and aides spend more time caring for patients in nursing homes and assisted living settings. Further research is needed to understand the relationship of different mixes of services on patient experiences, as well as to examine the impact of payment reform on utilization across settings.
